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SPECIFICATION 

1. Title of the Invention 

CHIP MOUNTING STRUCTURE 

2. Scope of Claims of the Invention 

- Omitted - 

3. Detailed Description of the Invention 
<Field of Industrial Application> 

The present invention relates to a chip mounting structure in arranging 
chips on a circuit board. 
< Prior Art> 

Conventionally, as a chip mounting structure of this kind, one designated 
with a sectional view in Fig. 3 has been known. Namely, it is a structure in which a 
chip 41, such as an IC, is mounted on a single circuit board 40, and one or a 
plurality of the chip(s) 41 is/are directly mounted on a surface of the circuit board 
40 by being arrayed horizontally, electrodes (not shown) of the respective chip 41 
and a circuit pattern 42 formed on the circuit board 40 are electrically connected 
to each other by a thin metal wire 42 (hereinafter referred to simply as a wire), and 
the chip 41 and the wire 43 are hermetically sealed by a protective coating process 
of an epoxy-based resin material 44, a cap (not shown) and the like. 
<ProbIems to be Solved by the Invention> 

In such a chip mounting structure, however, the following problems were 
present. Namely, because the chips 41 are mounted by being arranged horizontally, 
the mounting area increases, and the surface area of the circuit board 40 becomes 
greater in the lateral direction, there by causing an increase in size. Further, when 
the chip 41 is sealed with the resin material 44, it is necessary to properly adjust 
the viscosity or the like of the resin material 44 serving as a protective coat, but 
such an adjustment is time-consuming, and also if the viscosity of the resin material 
44 is not suitable, then it is difficult to reliably seal the chip 41 or the like. 

Further, if some defect occurs in even one of the plurality of chips 41 
provided on the circuit board 40, because it is difficult to remove and replace only 
the defective chip 41, the circuit board 40 itself on which the plurality of chips 41 
are mounted has to be replaced, thus causing an inconvenience where it becomes 
difficult to improve productivity. 

The present invention is made in consideration of the above-mentioned 



conventional problems, and an object thereof is to provide a chip mounting 
structure in which a circuit board is miniaturized by reducing the chip mounting 
area, while reducing the work required in the protective coating process, and in 
which, if a defective chip is found, just the defective chip can be replaced. 
<Means for Solving the ProbIems> 

The chip mounting structure of the present invention, in order to solve 
such problems, is characteristic in its structure in which a pattern and a via-hole is 
formed on each of a green sheet with a penetrating hole and green sheet without a 
penetrating hole, a mounting board having a chip housing hollow on top is formed 
by stacking and integrally baking these sheets, an external electrode led from the 
above via-hole is provided at least on, among the top and bottom surfaces, the 
bottom surface of the mounting board, while a plurality of the mounting boards, 
in which a chip is housed in the hollow to be connected to the above wiring 
pattern, are stacked on and fixed to a circuit board serving as a base. 
<Operation> 

According to the above construction, a unitized mounting board group is 
formed by stacking plural mounting boards housing chips within the chip housing 
hollow, and is adhered to the circuit board, so that remarkable reduction in the 
mounting area is achieved, and the surface area of the circuit board on which this 
is mounted is reduced to make miniaturization possible. Further, except for the 
mounting board on top, the mounting board stacked above covers and protects the 
mounting board sequentially positioned below, so that it becomes unnecessary to 
apply a time-consuming protective coating process to the chips housed in the 
respective mounting boards. 

Further, if a defect occurs in any of the chips, it is possible to remove and 
replace the unitized mounting board group including it from the circuit board, and 
it is not necessary to replace the circuit board itself, so that it is possible to achieve 
a remarkable improvement in productivity. 
<Embodiment> 

Hereinafter, one embodiment of the present invention is described in detail 
with reference to the drawings. 

Fig. 1 is a sectional view of a chip mounting structure related to the present 
invention, and in this drawing, reference numeral 1 is a mounting board, 2 is a chip 
such as an IC,and 3 is a flat shaped circuit board. In this chip mounting structure, 
a unitized mounting board group 4, in which plural (four, in this drawing) 
mounting boards are stacked, is adhered on a top surface of the circuit board 3, 



and the chips 2 are housed within a chip housing hollow 5 formed on the top face 
of each mounting board 1. Further, on the top and bottom surfaces of each 
mounting board 1, external electrodes 6 and 7, respectively, are formed, thus the 
structure being such that the external electrodes 7 on the bottom surface of the 
mounting board 1 positioned at the bottom-most stage of the mounting board 
group 4 and the wiring pattern 8 formed on the surface of the circuit board 3 are 
connected to each other by soldering. 

Next, a fabrication procedure for the chip mounting structure relating to 
the present embodiment is described. In this description, a fabrication procedure 
for a mounting board 1 as a single item is described first, and then an overall 
structure is described next. 

In case of fabricating the mounting board 1 as a single item, three green 
sheets 10 to 12 to be stacked over one another as shown in Fig. 2 (a) are prepared. 
In this case, as the green sheet 10 to be positioned at the lowermost position, one in 
which only a penetration hole as a via hole along the thickness direction is formed 
in advance is prepared, predetermined wiring patterns 13, 14 are formed by printing 
and the like on both the top and bottom, respectively, surfaces thereof, and a 
conductive paste for connecting the wiring patterns 13, 14 to serve as a via hole 15 
is filled in the above mentioned penetration hole. In this case, the wiring pattern 
14 formed on the bottom surface of the green sheet 10 becomes an external 
electrode 7 provided on a bottom surface of the finished mounting board I. 

In addition, as the green sheet 11 positioned in the middle, one in which a 
penetration hole 16 having a size capable of housing a chip 2 and a penetration 
hole as a via hole are formed in advance is prepared, predetermined wiring patterns 
17, 18 are formed on both the top and bottom, respectively, surfaces thereof, and a 
conductive paste for connecting the wiring patterns 17, 18 to serve as a via hole 19 is 
filled in the above mentioned penetration hole. Further, in the green sheet 12 
positioned on top, a penetration hole 20 at a position corresponding to and larger 
than the penetration hole 16, and a penetration hole as a via hole are formed in 
advance, predetermined wiring patterns 21, 22 are formed on both the top and 
bottom, respectively, surfaces thereof, and also a conductive paste for connecting 
the wiring patterns 21, 22 to serve as a via hole 23 is filled in the above mentioned 
penetration hole. In this case, the wiring pattern 21 formed on the top surface of 
the green sheet 12 becomes the external electrode 6 provided on the top surface of 
the mounting board 1, but it does not necessarily have to be formed if, for example, 
the mounting board 1 to be fabricated is to be positioned at the uppermost 



position of the mounting board group 4. 

Next, by stacking and pressure bonding these green sheets 10 to 12 with 
one another and unitizing by baking under a predetermined condition, the 
mounting board 1 having a chip housing hollow 5, as shown in Fig. 2 (b), is 
obtained. Then, the via holes 15, 19 and 23 respectively provided on the above 
mentioned green sheets 10 to 12 are connected to each other by this unitizing 
baking, and a portion of them becomes a via hole penetrating the mounting board 

1 in its thickness direction to directly connect the external electrodes 6 and 7. 
Further, in this case, in the chip housing hollow 5 comprised of the penetration 
holes 16 and 20, because the penetration hole 20 positioned on top is larger than 
the penetration hole 16 positioned in the middle, the wiring pattern 17 formed on 
the top surface of the green sheet 11 in the middle is in a state in which it is 
exposed. 

Further, the chip 2 is housed within the chip housing hollow 5 of the thus 
finished mounting board 1, and by connecting an electrode (not shown) of the chip 

2 and the exposed wiring pattern 17 with each other by a wire 25, the chip 2 is 
mounted on the mounting board 1. 

Next, as shown in Fig. 1, by stacking a required number (4 in the figure) of 
mounting boards 1, on which the chips 2 are mounted, over one another, 
connecting the respective external electrodes 6 and 7 of the mounting boards 1 
positioned above and below by soldering, and hermetically sealing by applying a 
glass paste 26 between the peripheral portions thereof, the unitized mounting 
board group 4 is formed. In this case, the chip housing hollow 5 of the mounting 
board 1 positioned at the top of the mounting board group 4 is covered with a lid 
27 made of ceramics, and is hermetically sealed with the glass paste 26. Further, 
the mounting board group 4 is adhered on the surface of the circuit board 3, and 
the external electrode 7 on the bottom surface of the mounting board 1 positioned 
at the bottom of the mounting board group 4 is soldered to the wiring pattern 8 
formed on the surface of the circuit board 3. 

In addition, in the above described embodiment, it is described that two 
green sheets 11 and 12 having penetrating holes 16 and 20 and one green sheet 10 
having no penetrating hole are used in fabricating the mounting board 1, but the 
number of sheets is not limited as such, and it is needless to say that the number 
of each of green sheets may be arbitrarily selected depending on the required 
conditions. 

< Effects of the Invention> 



As described above, according to the present invention, because a plurality 
of mounting boards each housing a chip within a chip housing hollow are stacked 
over one another and adhered to the circuit board, it is possible to achieve a 
significant reduction in the mounting area and miniaturization of the circuit board. 
Further, because the mounting board stacked above covers and protects the 
mounting board stacked sequentially below, it is not necessary to apply a protective 
coating process to the chips housed in each of the mounting boards, and it is 
possible to do away with the work required in the protective coating process that 
was conventionally necessary. 

Further, if a defect occurs in a chip, it is possible to remove from the circuit 
board and replace only the unitized mounting board group including it, and it is 
not necessary to replace the circuit board with the chips arranged thereon as a 
whole as in the conventional example, and there is the effect that it is possible to 
achieve a drastic improvement in productivity. 

4. Brief Description of the Drawings 

Fig. 1 and Figs. 2 (a) and (b) are related to one embodiment of the present 
invention, wherein Fig. 1 is a sectional view showing a chip mounting structure, and 
Fig. 2 is a diagram for explaining the fabrication procedure of its mounting board. 
Further, Fig. 3 is a sectional view showing a conventional chip mounting structure. 

In the figures, reference numeral 1 is a mounting board, 2 is a chip, 3 is a 
circuit board, 5 is a chip housing hollow, 6 and 7 are external electrodes, 10 to 12 
are green sheets, and 16 and 20 are penetrating holes. 

Applicant Murata Manufacturing Co., Ltd. 

Agent Attorney: Kazuhide OKADA 
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